Summary. Oxygenated human erythrocytes catalyzed the oxidation of styrene to styrene oxide. This reaction was inhibited by CO but not by superoxide dismutase, catalase and scavengers of hydroxyl radicals. In partially deoxygenated erythrocytes styrene oxidation showed a linear relationship with the molar fraction of oxyhemoglobin. These data indicate that oxyhemoglobin and not free oxygen radicals are involved in styrene oxidation.
Hemoglobin has been implicated as a Catalyst of various reactions such as lipid peroxidation 2, the decarboxylation of dopa by lysed erythrocytes 3'4, the dealkylation of some i -" 56 aromatic N,N-d methylamme-N-oxldes ' and the hydroxylation of aniline 7-9. Hemoglobin, however, is not considered to be an enzyme, probably because it is known that iron chelates can replace hemoglobin and that the required concentrations of this hemoprotein are generally high< It has been reported that in the oxyhemoglobin molecule 1011 the oxygen is in a partially activated form ' and reactive oxygen intermediates can be released during hemoglobin autoxidation n. In a previous report we showed that human erythrocytes were able to catalyze styrene oxidation to styrene oxide ~3. Here we report a further characterization of this reaction showing that it does not depend on free reactive oxygen intermediates but is dependent on the amount of oxyhemoglobin in the red blood cells. Styrene concentration in the incubation mixture was 50 mM. The data represent the mean• aThe styrene oxide formed enzymatically was chemically converted to styrene glycol (see Materials and methods), bco was bubbled into the incubation mixture for 1 min at a flow rate of 50 ml/min before addition of styrene. sealed flasks for deoxygenated samples, the reaction was stopped with 0.4 M of 0.6 N H2SO 4. Styrene oxide formation was evaluated according to a previously described method 17-19. In this procedure at the end of incubation the styrene oxide formed is quantitatively chemically hydrated by overnight incubation with H2SO 4 to the glycol, which is more suitable for gas chromatographic analysis. Styrene glycol is quantitatively determined by a sensitive gas chromatographic procedure using an electron capture detector 2~ Results and discussion. We have already shown that human erythrocytes are able to catalyze styrene oxidation to styrene oxide 13 and that this reaction was supported by methemoglobin and H20~ (Cantoni el al.21) . It is known that the oxygen in oxyhemoglobin is in a partially activated form l~ and that iron chelates in the presence of H202 can generate reactive oxygen intermediatesZ2"23; the superoxide anion (Oi') can also be released in erythrocytes during auto-xidation of hemoglobin 12. The table shows that CO almost completely inhibited styrene oxidation, probably by O 2 displacement, suggesting an important role for hemoglobin in this reaction. Superoxide dismutase and catalase had no effect, indicating that 0 i and H20 2 were not directly involved. With the styrene concentration used for this experiment (50 mM) a 100% cell lysis occurred in 5 min (data not shown) therefore these enzymes would be able to penetrate to the site where styrene oxidation occurs. Likewise. scavengers of hydroxyl radicals such as tryptophan 22,24. mannitol and dimethylsulfoxide 24,25 did not inhibit styrene oxidation to styrene oxide. Figure 1 reports the time course of styrene oxidation with 2 different styrene concentrations in intact cells and in cell lysate. With the higher styrene concentration (50 mM), able to cause cell lysis, the time courses in both systems almost overlap (panel A). At the lower styrene concentration (0.8 mM) (panel B), which does not cause cell lysis, intact cells are more active than lysate probably because the oxyhemoglobin concentration is higher inside the cells than in the lysate, although the total amount of oxyhem0globin was the same in both samples. It has been shown that 02 release increases with the concentration of oxyhemoglobin 27. Incubation of partially deoxygenated erythrocytes with styrene shoWed a linear relationship between styrene oxidation and the molar fraction of oxyhemoglobin contained in the red blood cells (fig. 2) . These findings seem to indicate that free reactive oxygen intermediates, able to oxidize organic molecules 28-3~ are not directly involved in styrene oxidation in erythrocytes, but that this reaction is effected by oxyhemoglobin.
Materials and methods.

